ESYNC =

=EARYE

E3
BEL

Gil:SAN
AN

E

H
=

SRR
Z
L HIThTR

5
H

SR

HE=

AY

%kjé

4
=
,nmuA
X
=
bty
1
ZR
I
Bt
K

E3
BBV

»

=
XK

T

“w

9

T

yScott

==

DI\E% - ©Ro

T BEEHI

{

B,




ARAZERETSR Ehp

1f FE RS ARAG 1 o (H Bk i 22 a3 ST b (i FH e A% B vE

MBS I R AR BT/ BB 91 56 [ [ R PR B (i R el o
WF5E i Bl 2 27 224318 ( National Toxicology Program, NTP) R, JXFEMH)—
RI——ZFEVE ( Diversity Outbred ) /NFURTI—XF 28 (—FhE AR AZE
FICREIEIN ) 0 B KA E o 4551 B i A R R B 1 b i o fL 22 1)
Mo, It 2IERDO/N AT I TR R e 2 PE Al i &
H/EH John E. French/ M35, (bR AENTPRE S L L5, PUTILR 2 Hg)
KL% ((University of North Carolina at Chapel Hill ) 254 5L K 4H 2 F11
AMEAEIASF L (Center for Pharmacogenomics and Individualized Therapy ) &2

o

B ZRAACIN A 2 i RN 25 ) A P A4 /) BRI 2 S 8 v I S0

LA
PR R A — e R BT 2= A R Al s VR, PRI R 52 1Y
INBR——38 18 35 2 B ARAT——AE R IS5 T X B 1 S 0L 2 A 4B
o XA—EMIPLR; 2T, AT ARSI S A2 o HAT 22
ST SRR . (EXWAFTEBR A, /IR (9 i R AR SO
A BE SN R i N 2R CHE,  NTPHYEE 2% Kristine Wittt

RO RTIEAE JEWNGIF S Jipin TN RN DB o TR i o
L R N A=A R N 2 R, BT “msd” , B
Tt e RIS . IR, DO R — B 48 F ML Z5 50 44
TR, MR HA TR R NRACH . Bk, f—HDO/NR AR
#AHR, mH, 8 “FMUNRT ——FraDOJE /N ERES S5 i R A
RETHPAG— R e By, I IRATRE AR & v 55 AT An]
— HDO/NEAYFER AL, 7 40 R JHEIE % (Bar Harbor) /R SR80 32565 ( Jackson
Laboratories ) ffGary Churchilliid, iR, XFIEESIHE B IR A
PERFSE , B SO — R R ) S R B S R ]

(FIESRERE) 2016538 T - VOLUME 124 / NUMBER 1C 27



ehp WRAGERETE

28

EEXEBT OME SRR Y, NTPRY
WFIEN 51 K A AE T % 24~ 20 37 BA )
45300 HDO/NR A TR e . i
BEIXFP b2 P2 R g FLAAR Y AR A
A, FLC e /N B R AR 2
lo AR AR DGR B 1 AR,
R Y 1 R 2 0 BE R A S P T i
PERLPAR S, 7 JERIEE Wit 3],

BT H/NRZFET0, 1. 108
100 ppm#, 228K, RIFHITEA
B A ] ot B A A R ) S
(MN) o MNHH YR sl 2k gy
PR AE 200t 53 240 ] R 9\ FAZ T TR
B, LR O R A
PRI

TR KT e /N B MR I MN
O m TR RN, (HARREE /)
BUSIRR TR/ N AL . SR, s
MNECLE B KR S 2R X R
INHANTRL, TR TCH R 2 5 T
(R, (X5 BRI 1 i A 1k
AT REAN R S B S5 BBURR A A4 v 1)
F1E, 7 Frenchif.

WFEDO/NE, AXFFEAY ) Bk
WRTF], A WFFE R0 i b B ) R 57
AR FHIT b AR E . R i,
L IR P B AT 22
i LSS BOC3F 144 R/ INR IR B, 3
AHRFENTP A 19704 AR i — B It
AT AE o SR R A
TR/ IMEL AT 2 1 P i B ——AE X L
HAERENWM L, LR 2
10% .,

4N AN R B X 1A,
PAFFREMSE R . FULRT—FE, DO/M
BROXH R 14 S I AR AR BE , {ELBAA 1)
AR 55— TR AL

R R Z R B Gi e
ST Wintihe A e B

KA —H, BEAFE, &G
[A]— R N —FE . (HEME G,
AT R R AT . ik
FARIEDO/INR AT AR A R T H
XU RHES, 7 AR A s S
SRANIA], DOBLEIXT T4k 2k M A
CIE iV

30 32 0F /)N B 3 PR 2 R AT i )
Br, BFFEN BB RS AR BB AR 1 10
H——AR AT e or TG4 /R 1021k
BERE R WA M AN BRI . Win
U, Tl L B I AT L S BH 1 R AR
YR kAR T B, ERERT
RS 2 T S50 00 ) XLV T 2 R D
NEA MRS A, VAR
fBlo i, “XBH, DO/MEARHEAT
8P SE R 45 AT L Anful 48 5 | FRA T4k
BN A OGR4 T i — 2B WFT
I BT i B 5 R M AN BE 1 T AE
YERILE].

NTPS: % % (19 fUEE EfEMichael
DeVitoiit, DO/ AT I B REBE2A 5K
TR A 2t AT BEAE B B i AL
Mo PR, NTPIEFEE— A RAESE
AmigAEll . MEARE R EFEBE N
HABIRARAFE2ZE R I3, A X —
R AT DL e 290 ANTP R A 5 52 o

CIXUEBFR AT L, BRI AR
W AFEZS, 7 Frenchilt.
I/

DO/ AE T HAERT— A4
Collaborative Cross ( CC ) AUFEAL . CCAS
BRI S A LUB I F20024F . f8 g s
WA TR (Texas A&M University )
BYFE R 22 Z 245 David Threadgilliji,,
I BB E ZBOR B R B B R
AR REARIRERT ., T
WFFEMCR BT 5 37 (930 28 il 3R 1] e 23 it
IS AR S, Pl Threadgill Fil
FA A7 508 s e 1 A 2tk
M2 ( Complex Traits Consortium,
CTC) , fluid, AN/ AR
R, AT AT DA & A TR AR LR 5L

S,

(HIES5RERE) 20165E38 T - VOLUME 124 / NUMBER 1C

J T G — iy, CTCHR A
SEUS M A Mus musculus ( BPZEEL)
3P 84 ) Iy i R AT A4 A8 B
. HTERE, X8 REACH
M. musculusH90% /720 5, XFp
AR SERENL AR IR AL . i “Us
SR BT IX 84 il R TS B
B D PI Z RSS2, i
KA RGO R /N RS L TR A
LR, B H/NRABE PR TS
SR IR R AWANY = S U et
L Threadgiﬂﬂﬂll‘[ﬁ%%%o

PEChurchillFR, ITACCCHH R IE XL
H2AbRUE: BRI E A 20658
DRI RO R IIDNA, 1 Hah
R 8%l A, d R
AR5 AL ARAT 1R B FE DR 1) 45 D17 5[]
FMARFAFIFEHF5 0L,

DeVitolit, A T KALRARI Y
FEHZHEE, BEFZA AR T HE
MICCHFR . 20144 — R4 B IR SC P R
TRA Y, MR AR T47HCC
FANEL, BB AT R R Y
N FEAANE, BRI —FE, (L5
A&/ FRAS RS 25 H BR A 2R i 3 i
WM AAERR , AFEREMARZE . MW
A FETE R s BOE . AR
BN AE RIS SRR, —LECCRIH
SRSk, BOER I T L
BE—5 BN RAE . ESET
MBI TR R E R H10 ~
10015, AEXFIT, Pt/ b R
BB (FTReE R mE ) AR
Feik B, G, VEE AL 2
A REAE N IR R 7 B I 7715
MR E SRR,

Churchill /M4, CTCHAI M H bR
B 2 EHH1000 HCC R /M. HiX
POEI AT, AR Z /R
AWTFET . AT B T E A A
M, 7 Churchillifi. “KA%5CE,
90 % /NI4T . 7 MIEFPRE B
i, X —AN AT LA LA B
Churchil #MFE 21, R SS shn e 2




RRAERETE Ehp

HEE R IR, RS RE Ay TR

A/ CCRIL I AR, B
TERF ST /N R 1200 HUF 3 41 A5 I
L FR/INRIEAT A, HATH 90 i
RO AN, HARMCCR/NRIELE
s, ERBESNAHK, Threadgill
Yho XN 258 E AL E SN
AR BEITURIE S rb 22 1) S 8] P i 75 11 ik
K ZFEPE——28 T 5, AT AT
L ETARE Y Sl O o R (T ERT A2
FiZS, 7 Churchiliif. “URARIT4H
G T T CCRIE—TLArgR, ARk
MRS T, "

BIDOERY

XA JRy B T R 2 AT AE
20094 # . DOBERY S T RIS DO/N
B, BHEZATIEARICCR /N B
ST o Bl AL AE e BT DA d5 /N Ak 3gt 4% 5
7S P AT BB B Hh s A5 28 S i 2k
Threadgilf#FES] . FTLL, it Z e
R A3 Bk AR 3, 1T H Al Threadgill
PR, A GG 5 [ € I CC R /MR,
XA RN Z AL T T %

23 F P DO /N R —FEAE Y
FEDRIT, AFFE N BT DA sk s it
KRB WAAE TR EMCCR T,
X T EE, BOAAS AT RE IR
REFMFEHDOBS . thFH—4E
A rf i A 2l iy B R ik — e
JIT AR ST N 52 TCIEAG R — 41 DO/ N
H AL R Bl & RIS — 4
S I ER/EE i 8y Sl il B S e ERaT R DA
HE—NCCRPERI, I2I— R
ST ARSI TS . Churchil 3R,
MG 2R, DOFICCARRLE B
FMY——FR A BT LIEDO S P h -
AL, RS T/ — BT 1 CC
INERH R BRI A

THDO/IN B S 25 AT 5% ARG I 7
T ERMBkIK . P A TCIE A5 S e
Bl A AH G 1 I DR R A o7 PR A

A, FrRARESE N G2 b SR EEAE R AT R
(zhd s F4% . Threadgill Rk, HAK
B B T Mt A 38 B 0 2 2Rk
“UNERARFR BN — A U 3~44N S DR 4
FAFRAE R R S, ARk AT LU
WA YA S5, 7 A, “H
X TR 22 AN [v) BE R4 ] ) o 72 S
MRAET , JFE. 7
DeVitodH 35, DO/ ELHIREAS AN
Gt IhAsCE R S NTP R AR R () 5
T B R R A EE, DeVito
KRR fGR IE R T — R R
I8 AMBATZ 75 R DO/ B 5] 5 BE Ak
7, RE5IEHKENX DO/
PRI A Ak dE bR . dHZ2E . iR TR
L RE DA T MR A
SERRIT, BR TS T REXT BRI i
2 AR AR K BISEFRRBILIAN, 4%

/N IR IR 22 5
AR, 7 DeVitolis

MR, X S8 3 W HRE T ROE
B, e ME AR KIEAH2270f5 2
E

DeVitof& i, B6C3F1/NEHHE T
e SE AL . DO/NRARE
TR A TR Z 15 150 U BH A AE AT
FEME S, R M AR B ) B T
5o PEEFRNTNEINTPIS B AR 1E
VLA b RWEFE A YL 2 3 10~20
Hahdy, AR RERZM A Fa R
DO/INRA BEHR S AR YL E 0 IUNRUR
R AR 800, DeVitolit,

NGRS TEDOR Y Hh
PR 55 0 DL AR 28 il 3 PR IR A 42
T, 7 DeVitolit,  “TRATTHE
TIERPEEDO/N LT AR T, X
FEARE XA BRRL ) 5 A B A58
it 7

ZE BRI, DOFICC/NREMLE &
HEF AL 2 2 A VTAL BT N A
TR EE A Y BB 257 Weihsueh
Chiulit. AR, DOMCC/NERA =K

(MEE5EREE) 201653 8F - VOLUME 124 / NUMBER 1C

i 1) SRR Btk g
mb F AN e BRI UM R DA S
TP 2) L E AR E 2R
RERRARAL R S SV DAl 5 3) il
DRI 2 A DG P A 5 45 v R 4R i HE
PO B ) S 1) VTR S R AL A X AL
[LEPNGS

B Chui AR N8 A% 28 SR D AL
[P A . DOFICC/NER L A
I E/NRARBEZE, Chuifor, H
AYLE TEITRT ), XAIE T
DeVitod§ tH BB I 51

R REUR . WREERLT, G
FAR A R BAL A TR 5 T
HYAR R IEAR A A LA i HID OB CC
/NEL? 7 Chuilnl,  “BIAE, FRATEIE
TEMAERME. Ik
R BB, FRAREE Xl R
o, FRATREEE BT A ey A RE T A b
FHEATIRHS BB AT 52 BRI 28 AR ik
A Hhr. 7

Charles W. Schmide, fil-f:, X FI4iK M
PR 22— ALk BRSSO (IR
(R
) (Science ) Fl { BAREEY) (Nature

Medicine ) 155,

%% ) (Discover Magazine ) |

PEEHP 123(3):A64—A67 (2015)
B 7F IR

AR B ERIE R T S SR 3L
JR SCHERE

http://dx.doi.org/10.1289/¢hp.123-A64

29



